LunaLight - Bringing light to the expanding world by Igel, Gabriela M. et al.
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CHAPTER 1:  
INTRODUCTION 
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CHAPTER 3:  
DESIGN  DEVELOPMENT 
? ???
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CHAPTER 4:  
DESCRIPTION OF  
THE FINAL DESIGN 
? ???
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CHAPTER 5:  
PRODUCT  REALIZATION 
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CHAPTER 6:  
DESIGN VERIFICATION 
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Tested Result Qty Pass Qty Fail Notes 
1 Geometry Physical 
Maximum size of 
15 cm x 15 cm x 
8 cm 
Max L I Inspect/measure 4 All Pass 4 0 
H: 13 cm, W: 14.5 cm, D: 
5.5 cm 
2 Forces: Body of unit Physical 
Withstand drop 
from a minimum 
height of a 2.5 m 





Failure when dropped 
upright, lens down, back 
down. Minimal damage 
when dropped handle 
down. 
0 4 
Only one repetition of 
drops from upright, lens 
down, back down 
because of damage to 
unit. 




than 45 N of 
input for user to 
open. 






N/A  N/A N/A   N/A   
4 Battery Charge Time Physical 
Charges within 8 











10 Near complete charge at 6 hours   9 1 
One unit did not charge 
at all.  
5 Material: Housing Physical 
UV resistant 







"Castings can be 
displayed outdoors after  
priming and painting. 
Unpainted castings will 
yellow over time - more  
quickly when exposed to 
ultra-violet light." from 
Smooth Cast 305 technical 
bulletin. 
N/A N/A 
Mass produced units 
would be made with an 
ABS which includes a UV 
stabilizing additive. 
? ???




Tested Result Qty Pass Qty Fail Notes 
6 Material: Lense Physical 
Transparent 
diffuser lens Pass/Fail L T, A 
Visual 
inspection 14 All transparent 14 0   
7 Signals Physical 3 light settings (high, low, off) Pass/Fail M I 
Visual 
inspection 24 
15 out of 24 function on all 
three settings 15 9 
9 PCBs do not light up on 
any setting. Likely due to 
poor LED contact. 




Pass/Fail L I Visual, tactile inspection 4 
2 pass, 2 fail due to 
protruding edges 2 2 
Edges not sharp enough 
to cut but noticeable. 
9 Safety Physical Not flammable Pass/Fail L A Hold near open flame 1 1 pass 1 0 Material is not flammable 
10 Safety/Reliability Physical 
LED does not 






light usage after 
steady state is 
reached. Max 
junction temp: 
150 ° C (CREE 
XPE data sheet) 
2 Pass: Steady state temp of 64.4 °C, 37.3 °C 2 0 
 Assumed that due to 
high thermal conductivity 
of aluminum starboard, 
starboard contact point 
where temperature was 
measured was the same 
temperature as the 
junction. 
11 Ergonomics: Handle Ergonomic 
Large enough 
for 4 fingers Min M I 
Test with range 
of hand sizes 3 Pass  3  o   




4 Pass 4 0 All 0.9 lb or below 
13 Portable: Hands free Ergonomic 
Ability to use 




3  Pass 3  0    
14 Portable: Hand-held Ergonomic 
Ability to carry 




3  Pass 3  0    
15 Usability: Stand Alone Ergonomic 
Ability of light to 
stand upright on 
a surface 
Pass/Fail M I 
Trial: Set on 
table, make 
sure weight of 
strap does not 
pull unit off 
table, base of 
unit is flat 
3  Pass 3  0    
16 Usability: Hanging Ergonomic 
Ability to hang 
from a wall or 
ceiling 
Pass/Fail L I Trial: Hang on hook, nail 3  Pass  3  0   
? ???




Tested Result Qty Pass Qty Fail Notes 
17 Production Analytical 
Housing is easily 
constructed by 
injection molding 




0 Pass  N/A  N/A  Design can be injection molded.  




0 Not completed N/A N/A 
Due to lack of expertise 
of current team, 
calculations could not be 
completed. 
19 Maintenance Analytical 
Replace the  
Li-Ion battery 
every 2 years or 
after 350 cycles 
Min M A Data sheet 0 Product spec: Minimum life of 500 cycles N/A N/A   




Max H A Calculations 0 Pass: See Variable cost table  N/A N/A  
 Consumer price of $45 
feasible at high volumes 
21 Brightness Physical 
100 lux at 
distance of 60 
cm 
Min M S,T Use 1mx1m chart, lux meter 3 All units pass   3 0  
Surface charts of light 
output over 1 m2 in 
appendix.  
22 Comfort Ergonomic 
Must be 
comfortable to 
wear for more 
than 1 hr 




3  Pass 3  0   
23 Brightness (qual.) Ergonomic 
Must light up a 
room sufficient 
enough to work 
in 
Pass/Fail M T 





of strain on 
eyes 
1  Pass 1  0    
24 Brightness (qual.) Ergonomic 
Must light up a 
path while 
walking 
Pass/Fail L T 
Have users hike 
a path of at 
least 1 mile 
using LunaLight 




3  Pass 3  0    
? ???




Tested Result Qty Pass Qty Fail Notes 
25 Brightness (qual.) Ergonomic 
Must be bright 















3 Pass  3  0    




to heat and 
humidity 




0 N/A N/A N/A 
Environmental chamber 
not available when units 
completed 
27 USB Charging USB Charging 5.1 V, 500 mA Pass/Fail M T, A 
Measure 
voltage, current 
of USB, charge 
cell phone 







Provides 6 hours 
of light on high 
brightness 
Min M T 
Turn on lights 




10 Fail 1 9 
8 lights lasted 4 hours. 
One did not turn on. One 







6.2 Discussion of Key Tests 
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CHAPTER 7:  
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Appendix A: Housing Shape Decision Matrix 
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Appendix D: Material Data Sheets!
Smooth-Cast 305 
????
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Crystal Clear 202 !
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Appendix E: Test Results?
?
????????????????? ????????????
  0 hr 6 hr 
8 hr (Previous 2 
hr after dusk) 
10 hr (Left 
plugged in over 
night, final 2 hr in 
sunlight) 
PCB # Battery Voltage Battery Voltage Battery Voltage Battery Voltage 
1 0 V 3.72 3.72 3.74 
2 0 V 3.74 3.74 3.75 
5 0 V 4.03 4.03 4.04 
7 0 V 0 0 0 
13 0 V 4.04 4.04 4.05 
15 0V 3.67 3.54 0 
16 0 V 3.87 3.87 3.84 
17 0 V 4.03 4.04 4.05 
19 0 V 3.68 3.56 0 
23 0 V 3.72 3.73 3.75 !
???????????????????????











































4 21.1 32.2 34.4 45.1 52 44.4 54.7 55.4 57.5 59.9 59.9 62.5 54 61 63 64.4 61.6 49.9 53.3 64.4 
24 21.1 24 28.2 32 32 33.5 34 35.4 34.2 36.2 36 36 35.3 36 36.6 35.6 37.3 34.4 33.8 37.1 
 
??????????????????






































8 6.33   
9 6   
10 6.25   
11 5.03   
12 6.08   
20 6.18   
21 6.19   
22 6.28   
25 6.19   
EE testing PCB A N/A 300 






(lux) Hours Lasted 
1 163 4 
2 166 4 
3 166 4 
5 185 4 
6 222 4 
9 0 0 
11 181 4 
12 122 8 
13 185 4 
























survey on a 
voluntary basis.  










Please rate the 
LunaLight in the 
following 










situation did you 
use the 
LunaLight? 
1 I agree. 4 4 5 4 
Outdoors: Hands-




Outdoors: Hold by 
the handle 
2 I agree. 4 5 5 4 
Outdoors: Hands-
free across your 
shoulder 
3 I agree. 3 3 3 3 
Outdoors: Hands-




Average  3.7 4.0 4.3 3.7   
????
Survey # 
If you used 
the LunaLight 
hands-free, on 
a scale from 
1-5 how 
COMFORTABLE 
did you find 
the 
LunaLight? 
If you used the 
LunaLight by 
holding it by 
the handle, on 
a scale from 1-
5 how 
COMFORTABLE 
did you find 
the LunaLight? 
On a scale 
















Please add any additional 
feedback below. 
1 4 5 4 4   
2 4   5 4 
Good at lighting things up that 
are relatively close to you. But 
doesn't light things up that are far 
away so well.  I liked the color 
options, mine was mint.  Better 
than a headlamp for hiking 
because it had a larger scope of 
light.  
3 5   5 5   
Average 4.3 5.0 4.7 4.3   
?? ???
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Appendix H: Budget 
 
Income 
Description Amount Date Person 
CPConnect $2,500.00 Spring 2012 Mike 
Elevator Pitch $750.00 Oct. 2012 Danny 
LeanModel Pitch $4,000.00 Mar. 2013 Gabby, Kim, Jessica 
IME Student Fees $500.00 Apr. 2013 Gabby 
iQ Finalists $100.00 May 2013 Danny 
TOTAL $7,850.00   
 
Expenditures 
Description Amount Date Person Category 
Components $48.00 11/2012 Dawei PCB 
Domain Name $24.85 10/2012 Danny Website 
Monthly Website 
Fee $9.90 10/2012 Danny Website 
d.light $44.95 11/28/2012 Gabby R&D/Competitors 
Nokero $13.95 11/28/2012 Gabby R&D/Competitors 
5' Strap (for 
prototype) $5.44 12/17/2012 Kim Components 
External 
Components 
(Barrel jack X4, 
plug X1, USB 









X3, LED X4, 
Starboard X4) $43.45 12/28/2012 Kim Components 
PC Boards $149.92 Jan Mike PCB 
PCB 
Components $250.00 Jan Dawei PCB 
Solar Panels $80.00 Jan Dawei Components 
Santa Barbara 
Hotel $78.00 Jan Gabby 
Printing/Promotional 
Material 
Plastic Materials $1,218.76 Apr MATE Cast 
Second PC 
Boards $200.00 Mar Mike PCB 
Second PCB 
components $104.18 Apr Kim PCB 
SD Dinner $112.00 3/11/2013 Kim Buffer 
SD gas/travel 
(Jessica) $100.00 3/12/2013   Buffer 
????
Expenditures 
Description Amount Date Person Category 
Income Tax 
(LeanModel) $800.00 N/A   Buffer 
Production 
Supplies from 
Home Depot $13.99 4/24/2013 Gabby Cast 
Production 
Supplies from 
Dollar Tree $17.44 4/24/2013 Gabby Cast 
Gas from SDSU $70.89 3/15/2013 Gabby 
Printing/Promotional 
Material 




Drinks $32.50 3/17/2013 Gabby Buffer 
PC Boards $488.25 5/14/2013 Dr. Savage PCB 
PCB Assembly $594.60 5/14/2013 Dr. Savage PCB 
PCB Surface 
Mount 
Components $542.50 5/14/2013 Dr. Savage PCB 
PCB Through 
Hole + External 
Comopents from 
Mouser $238.54 5/16/2013 Kim PCB 
PCB Through 
Hole + External 
Comopents from 
Jameco $73.73 5/17/2013 Kim PCB 
Batteries $174.59 5/17/2013 Kim Components 
USB Adapters $72.25 5/19/2013 Kim Components 
Solar Panels $461.45 5/24/2013 Kim Components 
Straps $75.93 5/28/2013 Kim Components 
Screws, epoxy, 
electrical tape $24.45 6/4/2013 Kim Components 
Frame, easle $38.00 5/30/2013 Gabby 
Printing/Promotional 
Material 
          
TOTAL $6,285.23   
Total remaining funds $1564.77 
 
?
